Children of parents with bipolar disorder (BD), especially those with attention deficit hyperactivity disorder (ADHD) and symptoms of depression or mania, are at significantly high risk for developing BD. As we have previously shown amygdalar reductions in pediatric BD, the current study examined amygdalar volumes in offspring of parents (BD offspring) who have not yet developed a full manic episode. Youth participating in the study included 22 BD offspring and 22 healthy controls of comparable age, gender, handedness, and IQ. Subjects had no history of a manic episode, but met criteria for ADHD and moderate mood symptoms. MRI was performed on a 3 T GE scanner, using a 3D volumetric spoiled gradient echo series. Amygdalae were manually traced using BrainImage Java software on positionally normalized brain stacks. Bipolar offspring had similar amygdalar volumes compared to the control group. Exploratory analyses yielded no differences in hippocampal or thalamic volumes. Bipolar offspring do not show decreased amygdalar volume, possibly because these abnormalities occur after more prolonged illness rather than as a preexisting risk factor. Longitudinal studies are needed to determine whether amygdalar volumes change during and after the development of BD.
Introduction
Children of parents with bipolar disorder (BD), referred to henceforth as "BD offspring", have been shown to be at high risk for developing BD (DelBello and Geller, 2001; Chang et al., 2003) . While there have been proposed risk criteria in such children (Chang et al., 2006; Bechdolf et al., 2010; Duffy et al., 2010; Correll, et al., 2007) , there has been no standardization of criteria or "staging" of BD development that has been studied systematically to inform the field. Nonetheless, it appears that BD offspring with symptoms of ADHD, anxiety, depression, or mania may be at the highest risk for BD (Chang et al., 2006) . BD offspring with ADHD and mood symptoms may be one group at particularly high risk for developing a full manic episode. While some studies have shown increased rates of ADHD among offspring of bipolar parents (for review, see DelBello and Geller, 2001; Chang et al., 2003) , others have not (Hillegers et al., 2005; Duffy et al., 2010; Shaw et al., 2005; Birmaher et al., 2010) . Nevertheless, the clinical course of pediatric BD often begins in childhood with ADHD presentations (Tillman and Geller, 2006) . Furthermore, parents with BD who also had ADHD as children may have younger age at onset of BD (Sachs et al., 2000) and may be more likely to already have a child with BD and ADHD (Chang et al., 2000) . Thus, those BD offspring who do have ADHD may still be at high risk for developing a subtype of early-onset BD that begins with an ADHD presentation (Carlson and Weintraub, 1993; Faraone et al., 1997) . Studying the brain anatomy of these symptomatic BD offspring may shed light on neurobiological factors predicting development and progression of BD.
Magnetic resonance imaging (MRI) has been used in previous studies to examine various regional brain volumes in patients with BD, finding abnormalities in regions involved in mood regulation, including the amygdala, hippocampus, thalamus, caudate, and putamen (Frazier et al., 2005a (Frazier et al., , 2005b . Recent meta-analyses have reported decreased whole-brain and prefrontal volumes, and increased globus pallidus and ventricular volumes in patients with BD compared to controls (Arnone et al., 2009) . The meta-analysis by Kempton et al. (2008) also reported increased lateral ventricular enlargement, as well as increased rates of deep white matter hyperintensities. Both increased (Dewan et al., 1988; Dupont et al., 1995) and normal (Dolan et al., 1990; Strakowski et al., 1993; Caetano et al., 2001 ) thalamic volume has been reported in adults E-mail address: kchang88@stanford.edu (K. Chang).
